Attenuation of cell death mediated by membrane depolarization different from that by exogenous BDNF in cultured mouse cerebellar granule cells.
Membrane depolarization accompanying calcium (Ca2+) influx into neurons is thought to play an essential role in controlling the survival and death of cultured mouse cerebellar granule cells (CGCs). In this study, we sequentially controlled the survival and death of CGCs in culture and monitored the expression of several kinds of genes including brain-derived neurotrophic factor (BDNF) gene. Deprivation and subsequent induction of membrane depolarization by lowering and re-elevating the extracellular concentration of potassium chloride, respectively, led to death of CGCs and then to an attenuation of the death process depending upon the Ca2+ influx into CGCs through voltage-dependent calcium channels (VDCCs). De novo protein synthesis was critical for attenuating the death of non-depolarized CGCs. Accompanying this attenuation was an activation of c-fos and BDNF genes and an inactivation of c-jun and neurotrophin-3 (NT-3) genes. The attenuation of cell death mediated by exogenous BDNF was only partial compared to that by membrane depolarization, suggesting that not only BDNF but also other factors could be involved in the membrane depolarization-mediated attenuation of death of CGCs. In good agreement with this observation, the mode of activation of c-fos, c-jun, BDNF and NT-3 genes induced by exogenous BDNF was different from that induced by membrane depolarization. Thus, membrane depolarization effectively attenuates the death of non-depolarized CGCs, the mode of which seems to be different from that mediated by BDNF alone.